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ABSTRACT 

A coho salmon, Oncorhynchus k i s u t c h  (Walbaum), c r e e l  census  was conduct- 
ed a t  two s i t e s  on t h e  L i t t l e  S u s i t n a  River  f o r  t h e  t h i r d  c o n s e c u t i v e  
y e a r .  An e s t i m a t e d  2,965 coho w e r e  h a r v e s t e d  i n  7,720 angler-days of 
e f f o r t .  Harvest and e f f o r t  estimates decreased  59 and 11 p e r c e n t ,  
r e s p e c t i v e l y ,  from 1982 t o  1983. Coho spawning escapement was e s t i m a t e d  
a t  2,666, a 60 p e r c e n t  d e c r e a s e  from 1982. Comparative escapement 
c o u n t s  between h e l i c o p t e r  and f o o t  surveys  e s t a b l i s h e d  an a e r i a l  
e f f i c i e n c y  of 36 p e r c e n t .  The s p o r t  f i s h e r y  h a r v e s t e d  53 p e r c e n t  of t h e  
t o t a l  r e t u r n .  

Coho salmon l i f e  h i s t o r y  s t u d i e s  w e r e  cont inued  t o  de te rmine  r u n  t iming  
and movement through t h e  s p o r t  f i s h e r y .  Two c a p t u r e  and release t a g g i n g  
programs were conducted i n  t h e  lower r i v e r  u t i l i z i n g  P e t e r s e n  d i s c  t a g s  
and low frequency r a d i o  t r a n s m i t t e r s  t o  moni tor  m i g r a t i o n  movements. No 
c o n c l u s i o n s  w e r e  reached because of s m a l l  sample s i z e s .  

Observa t ions  d u r i n g  exper imenta l  r a d i o  t e l e m e t r y  s t u d i e s  a t  Meadow Creek 
i n d i c a t e  t h a t  coho salmon which have j u s t  re -en tered  f r e s h  water are 
more s u s c e p t i b l e  t o  stress t h a n  coho i n  more advanced s t a g e s  of s e x u a l  
m a t u r a t i o n .  Capture  and t a g g i n g  t e c h n i q u e s  d u r i n g  t h i s  p e r i o d  should  b e  
des igned  t o  minimize stress. 
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BACKGROUND 

Coho salmon s t o c k s  of t h e  n o r t h e r n  Cook I n l e t  a r e a  exper ienced  d e c l i n e s  
t o  v e r y  low l e v e l s  i n  t h e  e a r l y  1970's .  An i n t e n s e  commercial f i s h e r y  
h a r v e s t  i n  Cook I n l e t  and p o s s i b l e  h a b i t a t  d e g r a d a t i o n  o r  l o s s  a r e  
probable  f a c t o r s  a s s o c i a t e d  w i t h  t h e s e  d e c l i n e s .  S ince  coho salmon run  
t iming  through t h e  commercial f i s h e r y  i n  Cook I n l e t  c o i n c i d e s  w i t h  t h a t  
o f  a l l  o t h e r  s p e c i e s  except  chinook salmon, i t  i s  d i f f i c u l t  t o  
s p e c i f i c a l l y  manage coho salmon by manipula t ion  of t h e  mixed s t o c k  
commercial f i s h e r y .  

T h e r e f o r e ,  management techniques  have been conducted p r i m a r i l y  through 
t h e  r e g u l a t i o n  of t h e  s p o r t  f i s h e r i e s .  Various t e c h n i q u e s  t h a t  a r e  used 
i n c l u d e :  p r o t e c t i o n  of known spawning a r e a s ;  r e s t r i c t i o n  t o  
weekend-only f i s h i n g ;  r e g u l a t i o n  of methods and means; and emergency 
c l o s u r e s  when r u n s  appear  below average .  A s  a r e s u l t  of t h e s e  s t r i n g e n t  
r e g u l a t i o n s  and more f a v o r a b l e  environmental  c o n d i t i o n s ,  t h e  n o r t h e r n  
Cook I n l e t  coho salmon p o p u l a t i o n s  began t o  i n c r e a s e  s u b s t a n t i a l l y  i n  
1975. Escapement c o u n t s  i n  1980 were t h e  h i g h e s t  s i n c e  t h e s e  c o u n t s  
were i n i t i a t e d  i n  t h e  e a r l y  1960's .  

A s  t h e  n o r t h e r n  Cook I n l e t  coho s t o c k s  i n c r e a s e d ,  s o  t o o  d i d  s p o r t  
f i s h i n g  e f f o r t  and h a r v e s t  i n  t h e  numerous f r e s h w a t e r  streams of t h e  
Matanuska-Susitna Val ley .  Data from t h e  S ta tewide  Harves t  Study ( M i l l s ,  
1978-1983), an annual  p u b l i c a t i o n  of s p o r t  f i s h i n g  e f f o r t  and h a r v e s t  by 
a r e a ,  i n d i c a t e  f i s h i n g  e f f o r t  h a s  i n c r e a s e d  24% from 1977 t o  1982 w i t h i n  
t h e  Knik Arm and e a s t s i d e  S u s i t n a  River  areas. Coho salmon h a r v e s t  
e s t i m a t e s  i n c r e a s e d  137% o v e r  t h e  same p e r i o d  from 10,075 coho i n  1977 
t o  23,843 i n  1982. 

There a r e  approximately 25 streams w i t h i n  t h e s e  a r e a s  t h a t  p r e s e n t l y  
suppor t  a s p o r t  f i s h e r y  f o r  coho salmon. The most impor tan t  stream 
w i t h i n  t h e s e  areas and probably w i t h i n  t h e  e n t i r e  n o r t h e r n  Cook I n l e t  
area i s  t h e  L i t t l e  S u s i t n a  River .  According t o  S ta tewide  Harvest Study 
d a t a ,  t h e  L i t t l e  S u s i t n a  i s  t h e  second l a r g e s t  producer  of f r e s h w a t e r  
caught  coho salmon i n  t h e  s ta te .  Only t h e  Kenai River  h a s  a l a r g e r  coho 
h a r v e s t .  The L i t t l e  S u s i t n a  p r o v i d e s  an e x c e p t i o n a l  o p p o r t u n i t y  t o  
h a r v e s t  coho i n  an a e s t h e t i c a l l y  p l e a s i n g  manner, and t h e  waterways 
p h y s i c a l  f e a t u r e s  w i l l  accommodate s u b s t a n t i a l  r e c r e a t i o n a l  u s e  wi thout  
e x c e s s i v e  conges t ion .  More t h a n  70 m i l e s  of r i v e r  are a v a i l a b l e  t o  
f i s h i n g  by b o a t ,  L i t t l e  S u s i t n a  coho a r e  among t h e  l a r g e s t  i n  n o r t h e r n  
Cook I n l e t  and are t h e r e f o r e  h i g h l y  p r i z e d  by s p o r t  a n g l e r s .  A d e t a i l e d  
d e s c r i p t i o n  of t h e  r iver  and t h e  e x i s t i n g  coho s p o r t  f i s h e r y  w a s  
p r e s e n t e d  by Bentz (1983).  

The S t a t e w i d e  Harvest  Survey shows t h a t  t o t a l  a n g l i n g  e f f o r t  on t h e  
L i t t l e  S u s i t n a  h a s  i n c r e a s e d  117% over  6 y e a r s  from 11,063 angler-days 
i n  1977 t o  24,020 angler-days i n  1982. Coho salmon h a r v e s t  f i g u r e s  have 
a l s o  r i s e n  d r a m a t i c a l l y  d u r i n g  t h i s  p e r i o d  w i t h  3,415 coho t a k e n  i n  
1977, r i s i n g  t o  7,116 i n  1982 which r e p r e s e n t s  a 108% i n c r e a s e .  
S u b s t a n t i a l  i n c r e a s e s  i n  f i s h i n g  e f f o r t  are expected t o  c o n t i n u e  as 
a c c e s s  road improvements t o  t h e  lower r i v e r  a r e  completed and o t h e r  
s u p p o r t  f a c i l i t i e s  such as campgrounds and b o a t  launch  s i tes  are 
c o n s t r u c t e d .  
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The importance of t h e  L i t t l e  S u s i t n a  River  and i t s  p o t e n t i a l  f o r  
r e c r e a t i o n  and f i s h i n g  o p p o r t u n i t i e s  w a s  acknowledged by t h e  Department 
of N a t u r a l  Resources when they  inc luded  and g r a n t e d  i t  s p e c i a l  p r o t e c -  
t i v e  s t a t u s  i n  t h e  Land Use Plan  f o r  P u b l i c  Lands i n  t h e  Willow 
Sub-Basin (Dept. of N a t u r a l  Resources ,  1982).  These l a n d  u s e  g u i d e l i n e s  
emphasize r e t e n t i o n  of a l l  p u b l i c  l a n d s  w i t h i n  t h e  L i t t l e  S u s i t n a  
c o r r i d o r ,  w i t h  f i s h  and w i l d l i f e  and r e c r e a t i o n  a s  t h e  pr imary land  
u s e s .  

The v a l u e  p laced  on t h i s  system a s  a h i g h  q u a l i t y ,  p r o d u c t i v e  s p o r t  
f i s h e r y  i s  r e f l e c t e d  i n  t h e  P lan  f o r  Supplemental  Product ion  of Salmon 
and S t e e l h e a d  f o r  Cook I n l e t  R e c r e a t i o n a l  F i s h e r i e s  (1981).  T h i s  p l a n  
l i s t s  a coho s t o c k  enhancement program on t h e  L i t t l e  S u s i t n a  a s  t h e  
number one p r i o r i t y .  In response  t o  t h i s  p r i o r i t y  t h e  F i s h e r i e s  
R e h a b i l i t a t i o n ,  Enhancement and Development (F.R.E.D.) D i v i s i o n  began a 
brood s t o c k  enhancement and egg t a k e  program i n  1981, w i t h  3,113 eggs 
c o l l e c t e d .  The eggs were incubated  a t  t h e  Big Lake Hatchery complex and 
n e a r l y  3,000 coho f r y  w e r e  r e l e a s e d  i n t o  t h e  r i v e r  i n  1982. T h i s  
program was expanded i n  1982, when 500,800 eggs were taken  from L i t t l e  
S u s i t n a  coho and t h e  f r y  r e l e a s e d  i n  1983. During 1983, 500,000 coho 
eggs  were c o l l e c t e d .  The f r y  w i l l  be  r e l e a s e d  i n t o  t h e  system i n  1984. 
An a d d i t i o n a l  56,000 eggs were c o l l e c t e d  and are b e i n g  i n c u b a t e d  a t  t h e  
F o r t  Richardson Hatchery f a c i l i t i e s .  These f i s h  w i l l  b e  r a i s e d  t o  smolt  
s i z e  f o r  release i n  1985. 

A s t a t i s t i c a l l y  des igned  coho salmon creel  census  was i n i t i a t e d  i n  1981 
and expanded d u r i n g  1982 t o  de te rmine  h a r v e s t  and e f f o r t  estimates f o r  
t h i s  r a p i d l y  expanding f i s h e r y .  T h i s  expanded census  program w a s  
cont inued  d u r i n g  1983. In a d d i t i o n  t o  t h e  c r e e l  census  program, a l i f e  
h i s t o r y  s t u d y  w a s  i n i t i a t e d  i n  1982 and cont inued  i n  1983 t o  i d e n t i f y  
v a r i o u s  a s p e c t s  of t h e  L i t t l e  S u s i t n a  coho salmon a d u l t  p o p u l a t i o n  which 
inc luded:  run  t iming  and movement through t h e  s p o r t  f i s h e r y ;  m i g r a t i o n  
rates and impor tan t  h o l d i n g  a r e a s ;  and d i s t r i b u t i o n  and magnitude of 
spawning. 

To accomplish t h e s e  o b j e c t i v e s  t h e  s t u d y  was d i v i d e d  i n t o  t h r e e  
segments. Two c a p t u r e  and release t a g g i n g  programs w e r e  conducted 
s i m u l t a n e o u s l y ,  beginning  i n  l a t e  Ju ly .  Adult  coho salmon w e r e  cap tured  
i n  t h e  lower r i v e r  where s p o r t  f i s h i n g  e f f o r t  began. The m a j o r i t y  of 
t h e s e  f i s h  were tagged w i t h  a numbered P e t e r s e n  d i s c  and released. Run 
t i m i n g  and m i g r a t i o n  ra te  e s t i m a t e s  were determined by r e c a p t u r e  of 
t h e s e  f i s h  i n  t h e  upstream s p o r t  f i s h e r y  and monitored by t h e  two creel  
census  programs. 

A second group of a d u l t  coho salmon were tagged w i t h  a numbered Pe tersen  
d i s c  and a low frequency r a d i o  t r a n s m i t t e r  p r i o r  t o  release. .Upstream 
m i g r a t i o n  of t h e s e  r a d i o  tagged f i s h  w a s  monitored twice weekly w i t h  
r a d i o  r e c e i v e r s  t o  de te rmine  rates of m i g r a t i o n  through t h e  s p o r t  
f i s h e r y  and t o  i d e n t i f y  impor tan t  h o l d i n g  o r  m i l l i n g  areas and main-
stream and t r i b u t a r y  spawning areas. 

The t h i r d  segment of t h i s  coho l i f e  h i s t o r y  s t u d y  involved  escapement 
s u r v e y s  a t  major spawning areas t o  enumerate t h e  spawning p o p u l a t i o n .  
Recovery of r a d i o  tagged-f i sh  was a l s o  a t tempted  f o r  examinat ion of 
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t s g g i n g  e f f e c t s  on t h e  f i s h  and t o  de te rmine  i f  t h e s e  f i s h  had spawned 
s u c c e s s f u l l y. 
An exper imenta l  coho salmon rad io- tagging  s t u d y  was conducted i n  
September a t  t h e  Big Lake Hatchery on Meadow Creek, Three d i f f e r e n t  
rad io- tagging  procedures  were t e s t e d  i n  an a t t e m p t  t o  i d e n t i f y  which 
procedure was leas t  s t r e s s f u l  t o  coho salmon. Tagged coho were h e l d  
w i t h i n  a double  w e i r  s t r u c t u r e  i n  Meadow Creek f o r  o b s e r v a t i o n .  
Movement of radio- tagged coho w a s  monitored w i t h  r e c e i v e r s  a f t e r  t h e  
s t r u c t u r e  w a s  removed. 

Table  1 l i s t s  a l l  s p e c i e s  mentioned i n  t h i s  r e p o r t  and F i g u r e  1 i s  a map 
of  t h e  s t u d y  area. 

RECOMMENDATI O N S  

1. 	 The coho salmon creel  census  should be cont inued  a t  t h e  Burma Road 
and Parks Highway t o  de te rmine  a n g l e r  e f f o r t  and h a r v e s t .  

2 .  	 Coho salmon l i f e  h i s t o r y  s t u d i e s  should  b e  cont inued  t o  de te rmine  
r u n  t iming ,  m i g r a t i o n  ra te  through t h e  f i s h e r y  and major  spawning 
a r e a s .  

3 .  	 Escapement surveys  should be cont inued  f o r  development of f u t u r e  
enhancement programs and management p l a n s .  

OBJECTIVES 

1. 	 To de termine  abundance, d i s t r i b u t i o n  and run  t iming  of 
coho salmon i n  t h e  L i t t l e  S u s i t n a  River  from J u l y  t o  
October .  

2 .  	 To de termine  h a r v e s t  l e v e l s  and f i s h i n g  e f f o r t  f o r  coho 
salmon between J u l y  and September and i d e n t i f y  v a r i o u s  
b i o l o g i c a l  c h a r a c t e r i s t i c s  of t h e  p o p u l a t i o n .  

3 .  	 To make recommendations f o r  proper  management of t h e  w i l d  
s t o c k  and i d e n t i f y  p o t e n t i a l  enhancement o p p o r t u n i t i e s .  

TECHNIQUES USED 

Creel Census Program 

The L i t t l e  S u s i t n a  coho salmon creel  census  w a s  s t a t i s t i c a l l y  des igned  
t o  estimate h a r v e s t  and e f f o r t .  S i n c e  t h e  area open t o  coho salmon 
f i s h i n g  on t h e  L i t t l e  S u s i t n a  River  encompasses 70 r iver  m i l e s ,  i t  w a s  
n e c e s s a r y  t o  conduct a c ree l  census  a t  b o t h  major access p o i n t s  which 
are 42 r i v e r  m i l e s  a p a r t .  These access p o i n t s  are r e f e r r e d  t o  
throughout  t h i s  r e p o r t  as t h e  Burma Road and Parks  Highway, which access 
t h e  lower and upper  r i v e r  f i s h i n g  areas, r e s p e c t i v e l y .  Catch and e f f o r t  
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Table 1. L i s t  o f  Common N a m e s ,  S c i e n t i f i c  N a m e s  and Abbrevia t ions .  

Common Name  S c i e n t i f i c  Name and Author Abbrev i a t  ion  

Chinook salmon Oncorhynchus tshawytscha (Walbaum) KS 

Chum salmon Oncorhynchus -k e t a  (Walbaum) cs 

Coho salmon Oncorhynchus k i s u t c h  (Walbaum) ss 

Pink  salmon Oncorhynchus gorbuscha (Walbaum) PS 

Sockeye salmon Oncorhynchus nerka  (Walbaum) RS 
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Lake Creek 
Confluence M.P. 62 

/J 

Big Lake 


Radio Tagging Site M.P. 31 

Burma Road Access Site M.P. 28-Fishwheel Site M.P. 24.5 

MAP AREA 


Knik Arm 

Figure  1. Area Map of the Little Susi tna  River Open to Salmon Fishing, 
M.P. 0 - M.P. 70. 
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e s t i m a t e s  were c a l c u l a t e d  s e p a r a t e l y  f o r  each access p o i n t  and then  
summed. 

The census  a t  t h e  Burma Road a c c e s s  s i t e  was conducted from J u l y  16 
through September 5. The sampling day w a s  d i v i d e d  i n t o  f o u r  4-hour 
p e r i o d s  between t h e  h o u r s  of 6:OO a m  and 1O:OO pm. Seven random, 
p r e s e l e c t e d  p e r i o d s  were sampled d u r i n g  4 weekdays of each week. A l l  
f o u r  p e r i o d s  were sampled on each weekend day and h o l i d a y .  

Angler c o u n t s  by f o o t  were n o t  conducted a t  t h e  Burma Road access s i t e  
as had been done i n  p r e v i o u s  y e a r s  because t h e  m a j o r i t y  of s h o r e  a n g l e r s  
began f i s h i n g  o u t s i d e  t h e  e s t a b l i s h e d  count area. T h i s  r e s u l t e d  i n  
i n c o r r e c t  estimates of t o t a l  f i s h i n g  e f f o r t  and h a r v e s t .  A l l  completed 
a n g l e r s  were in te rv iewed as t h e y  e x i t e d  t h e  f i s h e r y  a t  t h e  access s i t e  
and a d i r e c t  expansion w a s  u t i l i z e d  t o  g e n e r a t e  t h e s e  estimates i n  1983. 
Angler c o u n t s  were conducted by boa t  from t h e  Burma Road access s i t e  t o  
e s t i m a t e  h a r v e s t  and e f f o r t  by a n g l e r s  t h a t  boa ted  a c r o s s  t h e  marine 
w a t e r s  of Knik A r m  from Anchorage and f i s h e d  i n  t h e  lower r i v e r ,  4 t o  1 2  
mi les  below t h e  access s i t e .  These b o a t  counts  were conducted a t  
randomly s e l e c t e d  times f i v e  times weekly. 

The census  a t  t h e  Parks  Highway access s i t e  was conducted from J u l y  30 
through September 5. The sampling day w a s  i d e n t i c a l  t o  t h a t  used a t  t h e  
Burma Road. Nine random, p r e s e l e c t e d  p e r i o d s  were sampled d u r i n g  3 
weekdays of each week w h i l e  a l l  f o u r  p e r i o d s  were sampled on each 
weekend day and and h o l i d a y .  Randomly scheduled a n g l e r  c o u n t s  were 
conducted d u r i n g  sampling p e r i o d s  w i t h i n  areas t h a t  r e c e i v e d  t h e  
g r e a t e s t  f i s h i n g  i n t e n s i t y .  

Only completed a n g l e r s  were in te rv iewed a t  t h e  two access s i t e s .  
Informat ion  c o l l e c t e d  from a n g l e r s  inc luded:  number of h o u r s  f i s h e d ;  
number, s p e c i e s  and s e x  of f i s h  caught ;  and whether  t h e y  were b o a t  o r  
s h o r e  a n g l e r s .  A l l  coho salmon were weighed t o  t h e  n e a r e s t  0 . 1  pound 
and measured from t i p  of snout  t o  f o r k  of t a i l  and from mid-eye t o  f o r k .  
Both measurements were recorded  t o  t h e  n e a r e s t  0.5 cm. S c a l e s  were 
c o l l e c t e d  from a l l  coho salmon and p l a c e d  i n  c o i n  envelopes  w i t h  t h e  
a p p r o p r i a t e  b i o l o g i c a l  d a t a  recorded  on each envelope.  The scales were 
mounted on gum paper  and t h e n  p r e s s e d  onto  p l a s t i c  acetate.  Age 
d e t e r m i n a t i o n s  were accomplished u s i n g  a Bruning Model 200 m i c r o f i c h e  
r e a d e r .  The European method w a s  used t o  denote  age  classes. 

A l l  a n g l e r s ,  b o t h  completed and incompleted,  who boated  a c r o s s  Knik A r m  
t o  f i s h  i n  t h e  lower river were i n t e r v i e w e d  d u r i n g  t h e  downstream a n g l e r  
c o u n t s  from t h e  Burma Road. Only number of h o u r s  f i s h e d  and number, 
s p e c i e s  and s e x  of f i s h  caught  were c o l l e c t e d  t o  estimate h a r v e s t  and 
e f f o r t  f o r  t h i s  group of a n g l e r s .  Coho salmon h a r v e s t e d  by t h e s e  
a n g l e r s  were n o t  p h y s i c a l l y  examined t o  o b t a i n  b i o l o g i c a l  i n f o r m a t i o n  
because of t h e  inconvenience caused by census  p e r s o n n e l  board ing  b o a t s .  

L i f e  H i s t o r y  S t u d i e s  

An aluminum f i s h w h e e l  w a s  u t i l i z e d  t o  c a p t u r e  a d u l t  coho salmon f o r  t h e  
P e t e r s e n  d i s c  t a g g i n g  program. The d e s i g n  w a s  s i m i l a r  t o  f i s h w h e e l s  
used on t h e  S u s i t n a  River t o  c a p t u r e  a d u l t  salmon (ADF&G, S u s i t n a  Hydro 
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Aquatic  S t u d i e s ,  1981).  Each of t h e  two b a s k e t s  had an average  l e n g t h ,  
wid th  and depth  of 6 .0 ,  5 .0  and 2.3 f e e t ,  r e s p e c t i v e l y .  The f i s h w h e e l  
was equipped w i t h  an a d j u s t a b l e  a x l e  which allowed t h e  b a s k e t s  and 
paddles  t o  b e  r a i s e d  o r  lowered accord ing  t o  f l u c t u a t i o n s  i n  water 
depth .  The wheel w a s  l o c a t e d  3.5 m i l e s  below t h e  Burma Road a c c e s s  s i t e  
a t  r i v e r  m i l e  (M.P.) 24.5. Fishwheel o p e r a t i o n  began on J u l y  22 and 
cont inued  through August 26. Captured coho were removed from t h e  
f i s h w h e e l  h o l d i n g  t a n k  and immediately p laced  i n  a canvas t r a y .  With 
t h e  f i s h  immobilized i n  t h e  t r a y ,  t h e  s e x  w a s  de te rmined ,  a snout  t o  
f o r k  measurement w a s  recorded  and a ye l low,  l - inch  diameter numbered t a g  
was a t t a c h e d  between t h e  i n t e r n e u r a l  bones j u s t  below t h e  d o r s a l  f i n .  
The f i s h  were r e t u r n e d  t o  t h e  water immediately a f t e r  t a g g i n g  and h e l d  
l i g h t l y  by t h e  c a u d a l  peduncle  w h i l e  recover ing .  

F l o a t i n g ,  ny lon  m u l t i f i l a m e n t  g i l l  n e t s  60 f t  x 36 meshes deep w i t h  a 
4 1/2-inch b a r  measure were a l s o  used t o  c o l l e c t  a d u l t  coho salmon i n  
t h e  lower r i v e r  f o r  P e t e r s e n  d i s c  tagging .  The g i l l  n e t s  were set  from 
August 3 through August 25 i n  v a r i o u s  p o o l s  u t i l i z e d  by coho as h o l d i n g  
a r e a s  between M.P. 20 and M.P. 31. Coho salmon would become entangled  
by t h e  snout  and would n o t  a c t u a l l y  be g i l l e d  i n  t h e  mesh. When f i s h  
became entangled  t h e y  were immediately removed and tagged w i t h  a d i s c .  
Tagging procedures  were i d e n t i c a l  t o  t h o s e  used a t  t h e  f i s h w h e e l  w i t h  
t h e  e x c e p t i o n  t h a t  a p i n k  d i s c  was used f o r  d i f f e r e n t i a t i o n  purposes .  

Coho salmon tagged w i t h  b o t h  P e t e r s e n  d i s c s  and a low frequency r a d i o  
t r a n s m i t t e r s  were c a p t u r e d  on August 2 and 3 between M.P. 31 and 32. 
The m a j o r i t y  of t h e s e  f i s h  were captured  w i t h  t h e  same 4 l /Z-inch g i l l  
n e t s  used i n  t h e  P e t e r s e n  d i s c  n e t t i n g  program. The remaining coho were 
c a p t u r e d  w i t h  a 150 f t  x 8 f t  s e i n e  n e t  w i t h  a 2-inch b a r  measure mesh. 

The Smith-Root low frequency r a d i o  t e l e m e t r y  equipment and t a g g i n g  
t e c h n i q u e s  used are d e s c r i b e d  i n  d e t a i l  by Bentz (1983).  Esophogeal 
implants  were u t i l i z e d  e x c l u s i v e l y  d u r i n g  t h i s  y e a r ' s  s t u d y .  None of 
t h e  coho were a n e s t h e t i z e d  p r i o r  t o  t r a n s m i t t e r  i n s e r t i o n .  F i s h  
c a p t u r e d  by s e i n e  n e t  were tagged and r e t u r n e d  t o  t h e  r i v e r  immediately.  
Coho salmon c a p t u r e d  by f l o a t i n g  g i l l  ne t  were p laced  i n  an 8 f t  x 3 f t  
h o l d i n g  pen set i n  t h e  r i v e r .  I n d i v i d u a l  coho w e r e  removed from t h e  
h o l d i n g  pen ,  tagged and r e t u r n e d  t o  t h e  pen f o r  o b s e r v a t i o n  f o r  
approximately 30 minutes  p r i o r  t o  release. 

Migra t ion  movements were monitored t w i c e  weekly u s i n g  r a d i o  r e c e i v e r s  
from August 3 through August 18, and a l s o  on August 30. When t h e  
m a j o r i t y  of radio- tagged coho were c o n c e n t r a t e d  i n  t h e  lower r i v e r ,  
t r a c k i n g  w a s  conducted by b o a t  t o  de te rmine  upstream movement. Later,  
when t h e  tagged f i s h  had d i s t r i b u t e d  themselves  throughout  t h e  r i v e r  and 
low f low c o n d i t i o n s  made b o a t  t r a c k i n g  i m p r a c t i c a l ,  t r a c k i n g  was 
conducted by low l e v e l  f l i g h t s .  An automat ic  d a t a  l o g g e r  w a s  o p e r a t e d  
from t h e  creel  census  f i e l d  camp which w a s  l o c a t e d  1 r iver  m i l e  upstream 
from t h e  Burma Road access s i te .  The p r i n t o u t  t a p e  w a s  checked d a i l y  t o  
i d e n t i f y  passage  of radio- tagged coho. 

L i t t l e  S u s i t n a  River  coho salmon spawning p o p u l a t i o n s  were enumerated by 
f o o t  s u r v e y s  w i t h i n  e s t a b l i s h e d  index  a r e a s  on September 28. These 
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index  a r e a s  were surveyed a g a i n  on October 3 by h e l i c o p t e r  t o  compare 
f o o t  and a e r i a l  escapement counts .  

Experimental  rad io- tagging  s t u d i e s  on coho salmon a t  t h e  Big Lake 
Hatchery were conducted on September 13 and 15. Adult  male coho were 
c a p t u r e d  by se ine  n e t s  between two weirs  s e t  75 f e e t  a p a r t  i n  Meadow 
Creek and t r a n s f e r r e d  t o  h o l d i n g  pens p r i o r  t o  t a g g i n g .  Two groups of 
coho salmon were tagged u s i n g  t h e  esophogeal/stomach i n s e r t i o n  
technique .  Ten coho were a n e s t h e t i z e d  w i t h  methanesul fona te  (MS-222) 
p r i o r  t o  t r a n s m i t t e r  i n s e r t i o n  w h i l e  a n o t h e r  group of 10 coho were 
tagged w i t h o u t  a n e s t h e t i c .  

A t h i r d  group of 10 coho were a n e s t h e t i z e d  and tagged u s i n g  a sub-
cutaneous s u r g i c a l  implant  technique .  With t h e  a n e s t h e t i z e d  coho h e l d  
i n  t h e  t a g g i n g  t r a y ,  a 2 t o  3-cm i n c i s i o n  was made j u s t  through t h e  s k i n  
above t h e  l a t e r a l  l i n e  and a n t e r i o r  t o  t h e  d o r s a l  f i n .  A 314-inch 
d iameter  sharpening  s t e e l  w a s  i n s e r t e d  i n t o  t h e  i n c i s i o n  and pushed 
forward approximately 10 cm s e p a r a t i n g  t h e  s k i n  from t h e  u n d e r l a y i n g  
muscle t i s s u e .  A r a d i o  t r a n s m i t t e r  w a s  t h e n  i n s e r t e d  i n t o  t h e  c a v i t y  
c r e a t e d  by t h e  s teel .  The i n c i s i o n  w a s  s u t u r e d  w i t h  n o n c a p i l l a r y ,  
non-absorbable s u t u r e  material and a #6 318 c i r c l e  c u t t i n g  s u t u r e  
n e e d l e .  The t r a n s m i t t e r  an tenna  e x i t e d  t h e  c a v i t y  through t h e  i n c i s i o n  
t o  t r a i l  a long  t h e  body. 

A f o u r t h  group of e i g h t  coho were a n e s t h e t i z e d  and tagged w i t h  a 
P e t e r s e n  d i s c  o n l y ,  t o  i d e n t i f y  any d e t r i m e n t a l  e f f e c t s  due t o  t h e  
a n e s t h e t i c  and handl ing .  A l l  coho were p laced  i n t o  h o l d i n g  pens 
immediately a f t e r  t a g g i n g  f o r  o b s e r v a t i o n .  When t h e  f i s h  resumed normal 
swimming b e h a v i o r  t h e y  were r e l e a s e d  i n t o  Meadow Creek w i t h i n  t h e  double  
w e i r  s t r u c t u r e .  

S e v e r a l  r a d i o  tagged coho escaped from t h e  s t r u c t u r e  p r i o r  t o  i t s  
removal from Meadow Creek on October  10. Migra t ion  movements were 
monitored from September 23 through October 25 by f o o t ,  b o a t  and low 
a l t i t u d e  f l i g h t s .  

FINDINGS 


Creel Census Program 

The t o t a l  coho salmon s p o r t  h a r v e s t  a t  t h e  L i t t l e  S u s i t n a  River  i n  1983 
w a s  e s t i m a t e d  a t  2,965 f i s h  w i t h  7,720 angler-days of e f f o r t  (Table  2 ) .  
Harves t  p e r  hour  and p e r  angler-day averaged 0.09 and 0.38, 
r e s p e c t i v e l y .  The 1983 coho h a r v e s t  d e c l i n e d  59.4% from t h e  1982 
h a r v e s t  of 7,308 (Bentz ,  1983) w h i l e  t o t a l  e f f o r t  i n  1983 f e l l  10.9% 
from 8,666 angler-days e s t i m a t e d  d u r i n g  t h e  1982 census  (Table  3 ) .  The 
1983 h a r v e s t  estimate is t h e  lowes t  recorded  s i n c e  1977, when coho 
salmon h a r v e s t  l e v e l s  were f i r s t  e s t i m a t e d  through t h e  S t a t e w i d e  Harvest  
Study ( M i l l s ,  1979-1983). 

Anglers  a t  t h e  B e r m a  Road access s i t e  h a r v e s t e d  1,598 coho salmon d u r i n g  
3,639 angler -days ,  which r e p r e s e n t s  53.9 and 47.1% of t h e  r i v e r ' s  t o t a l  
h a r v e s t  and e f f o r t ,  r e s p e c t i v e l y .  Harvest p e r  hour  and angler-day w a s  
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Table  3. L i t t l e  S u s i t n a  River Coho Salmon H a r v e s t ,  E f f o r t  and Catch P e r  
Unit  E f f o r t ,  

Year 

Harvest  1981 
1982 
1983 

E f f o r t -
Angler-Days 

1981 
1982 
1983 

x Hours 
Fished 

1981 
1982 
1983 

Fish/Hour 1981 
1982 
1983 

F i s h /  
Angler -Day 

1981 
1982 
1983 

* 

1981-1983. 

Burma Road 

Anglers* 


1,379 
2,580 
1,598 

993 
2,262 
3,639 

4.5 
4.1 
4.4 

0.31 
0.28 
0.10 

1.39 
1.14 
0.44 

Anchorage 

Ang1ers 


3,100 
1,817 
1,031 

1,673 
1,087 
1,148 

4.8 
4.8 
6.2 

0.38 
0.35 
0.15 

1.85 
1.67 
0.90 

I n c l u d e s  b o t h  s h o r e  and b o a t  a n g l e r s .  

Parks  Highway 

Anglers* 


743 
2,911 

336 

1,714 
5,317 
2,933 

2.6 
3.6 
3.0 

0.17 
0.15 
0.04 

0.43 
0.55 
0.11 

T o t a l  

5,222 
7,308 
2,965 

4,380 
8,666 
7,720 

4.3 
4.0 
4 .1  

0.31 
0 . 2 1  
0.09 

1.19 
0.84  
0.38 
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0.10 and 0.44,  r e s p e c t i v e l y .  Of t h e  t o t a l  e f f o r t  and h a r v e s t  expended 
i n  t h e  Burma Road a r e a ,  boa t  a n g l e r s  f i s h e d  2,016 days and h a r v e s t e d  
1,149 coho w h i l e  s h o r e  a n g l e r s  h a r v e s t e d  449 coho i n  1 ,623 angler-days.  

Anglers  t h a t  boated a c r o s s  Knik A r m  from Anchorage d u r i n g  h i g h  t i d e  t o  
f i s h  i n  t h e  lower r i v e r  h a r v e s t e d  1,031 coho salmon d u r i n g  1,148 
angler -days ,  34.8 and 14.9% of t h e  e n t i r e  r i v e r ' s  r e s p e c t i v e  h a r v e s t  and 
e f f o r t  t o t a l s .  Harvest  p e r  hour  and angler-day was 0.15 and 0 . 9 0 ,  
r e s p e c t i v e 1 1 . 
Parks  Highway a n g l e r s  h a r v e s t e d  336 coho w i t h  2,933 angler-days of 
e f f o r t .  These f i g u r e s  r e p r e s e n t  11.3 and 38.0% of t h e  r e s p e c t i v e  
h a r v e s t  and e f f o r t  t o t a l s  f o r  t h e  e n t i r e  r i v e r .  Harvest p e r  hour  and 
p e r  angler-day w a s  0.04 and 0.11. Boat a n g l e r s  h a r v e s t e d  2 7 1  coho 
salmon i n  1,321 angler-days w h i l e  s h o r e  a n g l e r s  f i s h e d  1,612 days and 
h a r v e s t e d  65 coho. Anglers  t h a t  c h a r t e r e d  comprised 30.2% of t h e  t o t a l  
Parks  Highway b o a t  f i s h i n g  e f f o r t .  These a n g l e r s  were u s u a l l y  
t r a n s p o r t e d  t o  a downstream f i s h i n g  area, dropped o f f  and picked up 
a g a i n  l a t e r  i n  t h e  day ,  a l though c h a r t e r  o p e r a t o r s  would sometimes 
remain w i t h  t h e i r  c l i e n t s  and g u i d e  them t o  d i f f e r e n t  a r e a s .  Char te red  
b o a t  a n g l e r s  exper ienced  a s l i g h t l y  h i g h e r  coho h a r v e s t  p e r  angler-day 
t h a n  p r i v a t e  b o a t  a n g l e r s  because t h e i r  average  h o u r s  f i s h e d  p e r  day was 
h i g h e r .  A coho h a r v e s t  p e r  hour  of 0.042 was e x a c t l y  t h e  same between 
t h e  two b o a t  a n g l e r  groups.  

An e s t i m a t e d  303 angler-days o r  3.9% of t h e  t o t a l  e f f o r t  w a s  recorded  
f o r  a n g l e r s  which f l o a t e d  from t h e  Parks  Highway t o  t h e  Burma Road i n  
1983. These a n g l e r s  h a r v e s t e d  113 coho salmon o r  3.8% of t h e  t o t a l  coho 
h a r v e s t .  These f i g u r e s  r e f l e c t  a s l i g h t  i n c r e a s e  from 1982 estimates 
when f l o a t e r s  comprised 2.3 and 2.2% of t h e  t o t a l  e f f o r t  and h a r v e s t ,  
r e s p e c t i v e l y  (Bentz ,  1983).  

Although t o t a l  f i s h i n g  e f f o r t  on t h e  L i t t l e  S u s i t n a  River  decreased  by 
946 angler-days from 1982 t o  1983, e f f o r t  a t  t h e  Burma Road r o s e  by 
1,377 angler -days ,  an i n c r e a s e  of 60.8% d u r i n g  t h e  same p e r i o d  (Table  
3 ) .  E f f o r t  h a s  i n c r e a s e d  266% s i n c e  1981, making t h i s  t h e  f a s t e s t  
growing segment of t h e  coho salmon s p o r t  f i s h e r y  on t h e  e n t i r e  r i v e r .  
Increased  e f f o r t  a t  t h e  Burma Road i s  a d i r e c t  r e s u l t  of t h e  r e c e n t  
improvements t o  t h e  road t h a t  accesses t h i s  p o r t i o n  of r i v e r .  With 
f u r t h e r  road improvements scheduled f o r  1984 and s u p p o r t  f a c i l i t i e s  such 
as campgrounds and b o a t  launch s i tes  i n  t h e  p lanning  s t a g e s ,  f i s h i n g  
e f f o r t  i n  t h e  lower r i v e r  i s  expected t o  c o n t i n u e  t o  i n c r e a s e  
s u b s t a n t i a l l y .  

While f i s h i n g  e f f o r t  h a s  s t e a d i l y  i n c r e a s e d  a t  t h e  Burma Road, coho 
salmon c a t c h  p e r  u n i t  e f f o r t ,  expressed  as h a r v e s t  p e r  h o u r ,  h a s  
decreased  s u b s t a n t i a l l y  ( F i g u r e  2 ) .  Anglers  exper ienced  a s l i g h t  drop 
from 1981 t o  1982 of 0.31 t o  0.28 f i s h  p e r  h o u r ,  r e s p e c t i v e l y .  However, 
1983 coho c a t c h  rates f e l l  t o  0.10 f i s h  p e r  hour .  Anglers  which c r o s s e d  
Knik A r m  t o  f i s h  i n  t h e  lower r i v e r  a l s o  exper ienced  a drop in h a r v e s t  
r a t e  (Table  3 ) .  

Harvest  and e f f o r t  e s t i m a t e s  a t  t h e  Parks  Highway are only  comparable 
between 1982 and 1983 because t h e  1981 census  w a s  t e r m i n a t e d  premature ly  
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F i g u r e  2.  	 Harvest, E f f o r t  and Harvest Per Hour of Coho Salmon a t  t h e  
Burma Road Access S i t e ,  1981-1983. 
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on August 24 d u r i n g  t h e  peak of t h e  upstream f i s h e r y .  Angling e f f o r t  i n  
1983 decreased  44.8% from 1982 estimates,  w h i l e  t h e  coho salmon h a r v e s t  
dropped 88.5% from t h e  p r e v i o u s  y e a r .  The s i g n i f i c a n t  r e d u c t i o n  i n  
e f f o r t  i n  1983 was probably due t o  c o n s i s t e n t l y  poor c a t c h  ra tes  i n  t h e  
L i t t l e  S u s i t n a  R i v e r ,  caus ing  many p o t e n t i a l  a n g l e r s  t o  f i s h  e l sewhere .  
Coho salmon h a r v e s t  p e r  hour  a t  t h e  Parks  Highway d e c l i n e d  s h a r p l y  from 
0.15 f i s h  p e r  hour  i n  1982 t o  0.04 i n  1983, v e r y  s i m i l a r  t o  t h e  drop 
observed i n  t h e  lower r iver  f i s h e r y  (Table  3 ) .  

Weekly f i s h i n g  e f f o r t  i n  1983 i s  p r e s e n t e d  i n  Table  4 f o r  Burma Road, 
Anchorage and Parks Highway a n g l e r s .  Peak e f f o r t  by Anchorage a n g l e r s  
occur red  d u r i n g  t h e  week of J u l y  16-22, t h e  f i r s t  week of t h e  lower 
r i v e r  c r e e l  census.  Burma Road a n g l i n g  e f f o r t  peaked t h e  f o l l o w i n g  
week, J u l y  23-29. The h i g h e s t  f i s h i n g  e f f o r t  i n  1983 occurred  2 t o  3 
weeks ear l ie r  t h a n  t h e  peak e f f o r t  p e r i o d  d u r i n g  1982, which w a s  d u r i n g  
August 7-13 f o r  bo th  a n g l i n g  groups i n  t h e  lower r i v e r  (Bentz ,  1983). 
Angling e f f o r t  a t  t h e  Parks  Highway reached i t s  apex d u r i n g  t h e  f i r s t  
week of t h e  coho salmon c r e e l  census on J u l y  30 - August 5, which w a s  
a l s o  2 weeks ear l ie r  t h a n  t h e  peak e f f o r t  i n  1982. High a n g l i n g  e f f o r t  
e a r l y  i n  t h e  season  a t  t h e  Parks  Highway w a s  caused by t h e  a v a i l a b i l i t y  
of l a r g e  numbers of sockeye salmon c o n c e n t r a t e d  a t  t h e  Lake Creek 
conf luence .  Very few coho were a v a i l a b l e  i n  t h e  upper r i v e r  a r e a  a t  
t h i s  t i m e .  

Weekly h a r v e s t  and s e x  r a t i o s  are g iven  i n  Table  5. The peak h a r v e s t  
p e r i o d  f o r  Burma Road and Anchorage a n g l e r s ,  J u l y  23-29, occurred  2 
weeks ear l ier  than  t h e  maximum weekly h a r v e s t  a t  t h e  Parks  Highway 
d u r i n g  August 6-12. T h i s  2-week d e l a y  between t h e  lower and upper  r i v e r  
a r e a s  w a s  observed d u r i n g  t h e  1982 census a l s o ,  b u t  occur red  1 week 
e a r l i e r  i n  1983. 

F i g u r e  3 p r o v i d e s  a comparison of coho salmon h a r v e s t  ra tes  by weekly 
p e r i o d  a t  t h e  Burma Road and Parks  Highway f i s h e r i e s  d u r i n g  1982 and 
1983. Burma Road c a t c h  rates i n  1983 r o s e  d u r i n g  t h e  f i r s t  '2 weeks of 
t h e  census ,  s i m i l a r  t o  1982. However, w h i l e  1982 c a t c h  r a t e s  cont inued  
t o  climb t o  t h e  h i g h e s t  p o i n t  of t h e  e n t i r e  season d u r i n g  t h e  t h i r d  
week, c a t c h  r a t e s  began t o  d e c l i n e  i n  1983. T h i s  d e c l i n e  cont inued  
u n t i l  t h e  f o u r t h  week when t h e y  reached t h e  lowest  p o i n t  of t h e  
season  - 0.23 coho salmon p e r  angler-day.  Harvest  rates t h e n  began t o  
c l imb a g a i n  and reached t h e  s e a s o n a l  h i g h  of 0.61 coho p e r  angler-day 
d u r i n g  t h e  s i x t h  week. Reasons f o r  t h i s  bimodal h a r v e s t  r a t e  curve  are 
u n c l e a r  a t  t h i s  t i m e .  

P r e l i m i n a r y  d a t a  a n a l y s i s  of coho salmon caught  by f i s h w h e e l s  i n  t h e  
S u s i t n a  and Yentna R i v e r s  a l s o  r e v e a l e d  a d i s t i n c t  bimodal p a t t e r n  i n  
c a t c h  rates d u r i n g  1983 (ADF&G, S u s i t n a  Hydro Aquat ic  S t u d i e s ,  ,1984; i n  
p r e s s ) .  Th.e p e r i o d  of d e c r e a s i n g  c a t c h  ra tes  occurred  on approximately 
t h e  same d a t e s  a t  a l l  f o u r  f i s h w h e e l  s t a t i o n s .  Examination of d i s c h a r g e  
d a t a  f o r  b o t h  r i v e r s  (USGS, 1984; i n  p r e s s )  shows t h a t  f l o o d  s t a g e  f lows 
occurred  a t  t h e  same t i m e  as t h e  drop i n  c a t c h  rates. We b e l i e v e  
a l t e r a t i o n  i n  coho salmon m i g r a t i o n a l  movements i n  response  t o  
v a r i a t i o n s  of d i s c h a r g e  w a s  t h e  major f a c t o r  caus ing  t h e  bimodal c a t c h  
d i s t r i b u t i o n .  
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Flow d a t a  f o r  t h e  L i t t l e  S u s i t n a  River  were analyzed t o  de te rmine  i f  
i n c r e a s e d  d i s c h a r g e  occurred  d u r i n g  t h e  p e r i o d  of  d e c r e a s i n g  c a t c h  rates 
a t  t h e  Burma Road. Average weekly d i s c h a r g e  d i d  i n c r e a s e  from 321 c f s  
d u r i n g  t h e  t h i r d  week t o  616 c f s  d u r i n g  t h e  f o u r t h  week of t h e  census  
when c a t c h  rates were d e c r e a s i n g  (USGS, 1984; i n  p r e s s ) .  However, whi le  
c a t c h  rates began t o  i n c r e a s e  d u r i n g  t h e  f i f t h  and s i x t h  weeks of t h e  
census ,  a concomitant  increase i n  d i s c h a r g e  w a s  observed.  It seems 
u n l i k e l y  t h a t  v a r i a t i o n s  i n  d i s c h a r g e  a l t e r e d  m i g r a t i o n  movements of 
coho salmon i n  t h e  L i t t l e  S u s i t n a  o r  i n f l u e n c e d  t h e  Burma Road h a r v e s t  
ra te .  

Coho salmon h a r v e s t  rates by weekly p e r i o d  a t  t h e  Parks  Highway e x h i b i t -  
ed a s t e a d y  i n c r e a s e  i n  coho p e r  angler-day throughout  t h e  5-week.cree1 
census  i n  1983. During t h e  f i r s t  week of t h e  census ,  t h e  coho p e r  
angler-day h a r v e s t  was 0.01 and g r a d u a l l y  i n c r e a s e d  t o  0.27 d u r i n g  t h e  
last  week of t h e  census.  

The male t o  female s e x  r a t i o  of coho salmon h a r v e s t e d  a t  t h e  Burma Road 
s p o r t  f i s h e r y  was 0.91:1.0, 0.74:l.O f o r  Anchorage a n g l e r s  and 1.15:l.O 
a t  t h e  Parks  Highway. The combined s e x  r a t i o  of a l l  coho h a r v e s t e d  i n  
1983 w a s  0.88:l.O. The combined s e x  r a t i o s  a t  t h e  Burma Road and Parks 
Eighway i n  1981 and 1982 were 1.13:l.O and 0.69:1.0, r e s p e c t i v e l y  
(Bentz ,  1982-1983). Weekly s e x  r a t i o s  a t  t h e  Burma Road fol lowed a 
s imilar  p a t t e r n  i n  1982 and 1983. During t h e  beginning  of t h e  census  
t h e  h a r v e s t  i s  predominately female coho. A s  t h e  season  p r o g r e s s e s  a 
g r a d u a l  s h i f t  t o  a male dominant h a r v e s t  o c c u r s .  T h i s  s e a s o n a l  s h i f t  
towards t h e  h a r v e s t  of more males t h a n  females  w a s  a l s o  observed i n  t h e  
Anchorage a n g l e r s '  h a r v e s t .  The small number of coho observed d u r i n g  
t h e  1983 Parks  Highway census  p r e c l u d e s  any comparison w i t h  1982 s e x  
r a t i o s .  

Sex r a t i o s  were compared f o r  g u t t e d  and ungut ted  coho a t  b o t h  census 
l o c a t i o n s  from 1981 through 1983. It was assumed t h a t  t h e  s e x  of g u t t e d  
f i s h  w a s  always c o r r e c t  because t h e  a n g l e r  observed t h e  s e x  p r o d u c t s  as 
t h e y  were removed d u r i n g  t h e  c l e a n i n g  p r o c e s s .  Census p e r s o n n e l  
determined t h e  s e x  of ungut ted  f i s h  by examinat ion of e x t e r n a l  s e x u a l  
c h a r a c t e r i s t i c s .  A ch i -square  tes t  (P=0.05) w a s  used t o  de te rmine  
s i g n i f i c a n t  d i f f e r e n c e s  between t h e  two s e x  r a t i o s .  Only two tests 
showed a s i g n i f i c a n t  d i f f e r e n c e  between g u t t e d  and ungut ted  s e x  r a t i o s ;  
a t  t h e  Burma Road i n  1981 and t h e  Parks  Highway i n  1983. I n  both  
i n s t a n c e s  t h e  sample s i z e  w a s  less t h a n  50 f i s h  f o r  t h e  e n t i r e  season  
which w a s  t o o  small f o r  a v a l i d  comparison. 

Although t h e r e  were no s t a t i s t i c a l  d i f f e r e n c e s  between g u t t e d  and 
ungut ted  s e x  r a t i o s  when d a t a  from 1981 through 1983 w e r e  combined, 
t h e r e  was a tendency f o r  census  p e r s o n n e l  a t  t h e  Burma Road t o  , i d e n t i f y  
males as females. Most coho h a r v e s t e d  i n  t h e  lower r iver  have j u s t  
re -en tered  f r e s h  w a t e r  and e x h i b i t  few of t h e  e x t e r n a l  s e x u a l  
c h a r a c t e r i s t i c s  t h a t  become more pronounced as m a t u r a t i o n  advances.  The 
o p p o s i t e  s i t u a t i o n  occurred  a t  t h e  Parks  Highway. Census p e r s o n n e l  
tended t o  i d e n t i f y  females  as males. When coho r e a c h  t h e  upper r i v e r ,  
70 m i l e s  from sa l t  water, t h e y  are o f t e n  i n  advanced s t a g e s  of s e x u a l  
m a t u r a t i o n .  Some female coho had developed e x t e r n a l  c h a r a c t e r i s t i c s  
similar t o  t h o s e  of males and t h e y  were m i s i d e n t i f i e d .  
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Age composi t ion of L i t t l e  S u s i t n a  River  coho salmon i s  s t r o n g l y  
dominated by Age 2.1 o r  4-year-old f i s h .  Of t h e  99 coho aged by s c a l e  
a n a l y s i s  i n  1983, 90.9% were Age 2.1,  w i t h  t h e  remaining 9.1% being  Age 
1.1. I n  1981 and 1982, 92.6 and 97.7% of t h e  r e s p e c t i v e  coho aged were 
Age 2 . 1  (Bentz ,  1982-1983). 

A comparison of mid-eye t o  f o r k  l e n g t h  and weight  d a t a  of coho salmon 
h a r v e s t e d  a t  t h e  Burma Road and Parks  Highway i n  1983 i s  p r e s e n t e d  i n  
Table  6 .  Male coho were s l i g h t l y  l o n g e r  and h e a v i e r  t h a n  females .  
Larger  l e n g t h s  f o r  females  a t  t h e  Parks  Highway i s  probably due t o  an  
inadequate  sample s i z e .  Males h a r v e s t e d  i n  p r e v i o u s  y e a r s  a t  t h e  Burma 
Road s p o r t  f i s h e r y  were a l s o  l a r g e r  and h e a v i e r  t h a n  females .  The 
average  l e n g t h  and weight  of coho h a r v e s t e d  i n  1981 and 1983 are  n e a r l y  
i d e n t i c a l  (Bentz ,  1982).  

Anglers  a t  t h e  L i t t l e  S u s i t n a  River  a l s o  h a r v e s t e d  an e s t i m a t e d  1 , 7 2 1  
sockeye salmon and 2 1 1  chum salmon d u r i n g  t h e  c r e e l  census.  Boat 
a n g l e r s  a c c e s s i n g  t h e  r iver  a t  t h e  Parks  highway h a r v e s t e d  1,644 sockeye 
and 64 chum salmon. These a n g l e r s  f i s h e d  a t  t h e  Lake Creek c o n f l u e n c e ,  
8 r i v e r  m i l e s  below t h e  Parks  Highway b r i d g e  and h a r v e s t e d  n e a r l y  95% of 
t h e  sockeye salmon caught  throughout  t h e  r i v e r .  Burma Road a n g l e r s  
caught  77 sockeye and 147 chum salmon. T o t a l  s e a s o n a l  h a r v e s t  w a s  
presumed t o  b e  a t  l eas t  double  t h e s e  f i g u r e s  as t h e  creel  census  
programs began d u r i n g  t h e  peak of m i g r a t i o n s  f o r  b o t h  s p e c i e s .  Over 75% 
of t h e  e s t i m a t e d  sockeye h a r v e s t  a t  t h e  Parks  Highway occurred  d u r i n g  
t h e  f i r s t  week of t h e  census  and 83% of t h e  chums h a r v e s t e d  a t  t h e  Burma 
Road were caught  d u r i n g  t h e  f i r s t  2 weeks. Harvest  of b o t h  s p e c i e s  
dropped s h a r p l y  d u r i n g  succeeding  weeks. 

L i f e  H i s t o r y  S t u d i e s  

Escapement s u r v e y s  d u r i n g  p r e v i o u s  y e a r s  have determined t h a t  t h e  
m a j o r i t y  of coho spawning i n  t h e  L i t t l e  S u s i t n a  River  o c c u r s  from t h e  
Edgerton Parks  b r i d g e  a t  M.P. 98 downstream t o  t h e  Shrock Road b r i d g e  a t  
M.P. 85. Limited spawning o c c u r s  from M.P. 75 downstream t o  t h e  Lake 
Creek conf luence  a t  M.P. 62. In 1983 escapement s u r v e y s  were conducted 
by f o o t  from M.P. 98 downstream t o  M.P. 79. A t o t a l  of 2,666 coho were 
observed w i t h i n  t h i s  reach .  The h i g h e s t  spawning c o n c e n t r a t i o n s  w e r e  
observed between M.P. 89 and M.P. 85 w i t h  321 coho p e r  r i v e r  m i l e .  T h i s  
a r e a  conta ined  t h e  h i g h e s t  number of coho d u r i n g  t h e  1982 escapement 
survey  when 420 coho p e r  r i v e r  m i l e  were enumerated (Bentz ,  1983).  

On October 3 a coho escapement survey  was conducted by h e l i c o p t e r  from 
M.P. 99 t o  M.P. 70 a t  t h e  Parks  Highway b r i d g e  t o  develop e s t i m a t e s  of 
o b s e r v a t i o n  e f f i c i e n c y  between aer ia l  and f o o t  surveys .  E f f i c i e n c y  
estimates had been developed by Watsjold (1974) f o r  chinook salmon 
a e r i a l  s u r v e y s ,  b u t  i t  w a s  n o t  known i f  t h e s e  e s t i m a t e s  w e r e  a p p l i c a b l e  
f o r  coho salmon. Only 959 coho salmon w e r e  observed d u r i n g  t h e  
h e l i c o p t e r  survey ,  which i s  36% of t h e  f o o t  survey  t o t a l  of 2,666 coho. 
T h i s  a e r i a l  e f f i c i e n c y  e s t i m a t e  i s  c o n s i d e r a b l y  lower t h a n  t h e  55 t o  70% 
e f f i c i e n c y  e s t i m a t e s  f o r  chinook salmon. The lower e f f i c i e n c y  could  b e  
due t o  t h e  smaller s i z e  of coho salmon, making them more d i f f i c u l t  t o  
observe  from t h e  a i r .  Another f a c t o r  may be t h a t  coho salmon tend  t o  
s c h o o l  o r  c o n c e n t r a t e  on t h e  spawning grounds more so t h a n  chinook which 

55 




Table 6. 	 Comparison o f  Mid-Eye t o  Fork Length and Weight Data of Coho Salmon Harvested a t  t h e  
Burma Road and Parks Highway Access S i t e s  of t h e  L i t t l e  Sus i tna  River i n  1983. 

Length (cm) 	 Weight ( l b )  
- + 	 - +

Locat ion n X - SD Range 	 n X - SD Range 

Burma Road 

Females 222 58.33 3.31 44.0-67.0 	 78 7 .44  1.38 2.0-10.0 

Males 	 195 59.56 4.06 42.0-71.0 7 5  8.34 2.09 0.90-12.0 

Combined 417 58.91 3.72 42.0-71.0 	 153 7.88 1.82 0.90-12.0 

Parks Highway 
VI 

m 

Females 	 9 60.56 1 .94  58.0-64.0 9 8.72 0.94 7.0-10.0 

Males 	 23 60.17 5.58 45.0-66.0 24 9.42 2.51 4.0-13.0 

Combined 3 2  60.28 4.81 45.0-66.0 	 33 9.23 2.20 4.0-13.0 
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Weekly P e r i o d  

F igure  3. 	 Coho Salmon Harvest Rates  by Weekly P e r i o d  a t  t h e  Two Access S i t e s  of t h e  L i t t l e  S u s i t n a  
River i n  1982 and 1983. 



a l s o  c r e a t e s  count ing  d i f f i c u l t i e s .  These comparat ive coho escapement 
s u r v e y s  w i l l  b e  cont inued  i n  f u t u r e  y e a r s  t o  v e r i f y  t h e  1983 e f f i c i e n c y  
es t i m a t es . 
P r i o r  t o  1983, complete escapement surveys  were conducted i n  1978, 1981 
and 1982 w i t h  6,156, 6,750 and 6,800 coho enumerated, r e s p e c t i v e l y .  
Surveys were n o t  conducted i n  o t h e r  y e a r s  because of p e r s i s t e n t  h i g h  
water and poor count ing  c o n d i t i o n s  d u r i n g  t h e  coho spawning p e r i o d .  The 
2,666 coho escapement i n  1983 i s  t h e  lowest  recorded on t h e  L i t t l e  
S u s i t n a  River .  Coho escapement i n  1983 d e c l i n e d  60.8% from 1982 
escapement e s t i m a t e s  and a concomitant  d e c r e a s e  of 59.4% w a s  observed i n  
coho h a r v e s t  by t h e  s p o r t  f i s h e r y  w i t h  s imilar  e f f o r t  i n  b o t h  y e a r s .  
T h i s  p a r a l l e l  d e c r e a s e  i n  h a r v e s t  and escapement may b e  merely 
c o i n c i d e n t a l  o r  t h e r e  may be a p r e d i c t a b l e  r e l a t i o n s h i p  t h a t  w i l l  a l l o w  
p r e d i c t i o n  of coho salmon escapement by a n a l y s i s  of h a r v e s t  and e f f o r t  
t r e n d s  d u r i n g  t h e  s p o r t  f i s h e r y .  I f  such a r e l a t i o n s h i p  o c c u r s  i t  would 
p r o v i d e  impor tan t  in-season management i n f o r m a t i o n .  

The t o t a l  coho salmon r e t u r n  t o  t h e  L i t t l e  S u s i t n a  River  i n  1983 w a s  
e s t i m a t e d  a t  5 ,635,  of which t h e  s p o r t  f i s h e r y  h a r v e s t e d  2,965 o r  53% of 
t h e  r e t u r n .  I f  t h e  Cook I n l e t  commercial f i s h e r y  h a r v e s t e d  L i t t l e  
S u s i t n a  coho salmon a t  t h e  same rate as n o r t h e r n  Cook I n l e t  sockeye 
salmon have been h a r v e s t e d  i n  r e c e n t  y e a r s ,  which i s  o f t e n  two o u t  of 
t h r e e ,  o r  66%, t h e n  t h e  t o t a l  coho product ion  f o r  1983 would b e  16,900 
f i s h .  Combined h a r v e s t  by t h e  commercial and s p o r t  f i s h e r i e s  could have 
reached 14,235 which i s  84% of t h e  t o t a l  run .  

Adult  coho salmon were c a p t u r e d  by t h e  f i s h w h e e l  l o c a t e d  a t  M.P. 24.5 
from J u l y  22 through August 26. A t o t a l  of 2 1  coho salmon were tagged 
and r e l e a s e d  d u r i n g  t h i s  p e r i o d .  Twelve sockeye,  35 chum, 4 pink  and 2 
chinook salmon were a l s o  c a p t u r e d .  Peak c a p t u r e  rates occurred  d u r i n g  
t h e  t h i r d  week of t h e  creel  census ,  J u l y  30 through August 5, when 14 
coho were tagged.  Catch ra tes  a t  t h e  Burma Road s p o r t  f i s h e r y  dropped 
from 0.56 coho p e r  angler-day t o  0.39 coho p e r  angler-day d u r i n g  t h i s  
same p e r i o d .  

Low f low c o n d i t i o n s ,  which p e r s i s t e d  d u r i n g  most of t h e  t a g g i n g  program, 
w a s  f e l t  t o  b e  t h e  major cause  f o r  t h e  poor c a p t u r e  r a t e  of coho salmon 
a t  t h e  f i shwheel .  Flows were 50 t o  66% lower t h a n  t h o s e  recorded  i n  
1981 and 1982 d u r i n g  t h e  same p e r i o d  (USGS, 1981-1982). The r i v e r  w a s  
low and t h e  water u n u s u a l l y  c l e a r  d u r i n g  t h e  p e r i o d  when t h e  m a j o r i t y  of 
coho salmon migra ted  p a s t  t h e  f i shwheel .  Groups of coho were observed 
moving upstream toward t h e  f i s h w h e e l ,  s t o p p i n g  j u s t  s h o r t  of i t  and then 
moving i n  a wide arc around i t  b e f o r e  c o n t i n u i n g  upstream. Most of t h e  
coho were c a p t u r e d  a t  n i g h t  when v i s i b i l i t y  w a s  reduced. 

Two of  t h e  2 1  coho r e l e a s e d  were r e c a p t u r e d  i n  t h e  s p o r t  f i s h e r y .  One 
f i s h  migra ted  6.5 m i l e s  upstream p r i o r  t o  r e c a p t u r e  3 days a f t e r  release 
a t  t h e  f i shwheel .  The o t h e r  coho t r a v e l e d  upstream 15 miles i n  6 days 
b e f o r e  be ing  r e c a p t u r e d .  A tagged sockeye salmon migra ted  37 m i l e s  i n  5 
days b e f o r e  b e i n g  r e c a p t u r e d  n e a r  t h e  Lake Creek conf luence .  

Thi r ty-n ine  coho salmon were c a p t u r e d  by f l o a t i n g  g i l l  n e t s  from August 
3 through August 25 i n  t h e  lower r iver .  Four chum and two p ink  salmon 
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w e r e  a l s o  tagged and released. None of t h e s e  tagged coho were 
r e c a p t u r e d  i n  t h e  s p o r t  f i s h e r y .  Coho salmon captured  by g i l l  n e t  had 
an average  mid-eye t o  f o r k  l e n g t h  of 58.9 c m ,  which w a s  i d e n t i c a l  t o  t h e  
combined male-female average  l e n g t h  of coho h a r v e s t e d  i n  t h e  Burma Road 
s p o r t  f i s h e r y .  The average  l e n g t h  of t h e  2 1  coho c a p t u r e d  i n  t h e  
f i s h w h e e l  was 10.7 c m  less  than  t h e  g i l l  n e t  and s p o r t  caught  coho. 
Reasons f o r  t h i s  apparent  s e l e c t i v e  c a p t u r e  of s m a l l e r  coho by f i s h w h e e l  
i s  u n c l e a r .  However, i t  i s  recognized  t h a t  t h e  s m a l l  sample s i z e  of 
f i s h  c a p t u r e d  by f i s h w h e e l  could cause  such a d i s p a r i t y .  

Coho salmon captured  by g i l l  and s e i n e  n e t s  f o r  t h e  r a d i o  t e l e m e t r y  
s t u d y  were c o l l e c t e d  on August 2 and 3 between M.P. 31 and 32. Coho 
c a p t u r e d  i n  t h e  f i s h w h e e l  were n o t  u t i l i z e d  f o r  t h e  r a d i o  s t u d y  as 
i n i t i a l l y  planned because most of t h e  f i s h  were below t h e  60 cm mid-eye 
t o  f o r k  l e n g t h  e s t a b l i s h e d  through o t h e r  s t u d i e s  as t h e  minimum l e n g t h  
t o  e n s u r e  a g a i n s t  stomach r u p t u r e  when u s i n g  t h e  esophagea l  i n s e r t i o n  
t e c h n i q u e  ( C a r l  Burger ,  p e r s .  comm.; 1983). Four coho salmon w e r e  
c a p t u r e d  by s e i n e  n e t  on August 2.  Upon release,  a l l  f o u r  f i s h  swam 
downstream. One f i s h  was r e c a p t u r e d  by an a n g l e r  t h e  f o l l o w i n g  day a t  
M.P. 28. Another coho migra ted  upstream 36 mi les  i n  26 days b e f o r e  
b e i n g  r e c a p t u r e d  i n  t h e  s p o r t  f i s h e r y .  The remaining two r a d i o  tagged 
coho were t r a c k e d  downstream approximately 5 m i l e s  over  a 7-day p e r i o d .  
The t r a n s m i t t e r  s i g n a l s  were t h e n  l o s t  and t h e  two f i s h  were n o t  l o c a t e d  
a g a i n .  

Ten coho were c a p t u r e d  by g i l l  n e t ,  r a d i o  tagged and r e l e a s e d  on August 
2 .  On August 5 t r a c k i n g  p e r s o n n e l  d i scovered  two of t h e s e  f i s h  on t h e  
r i v e r  bank, 0.4 and 3.7 m i l e s  downstream of t h e  r e l e a s e  s i t e .  Cause of 
d e a t h  could n o t  be determined because b i r d s  had e a t e n  away t h e  e n t i r e  
p e r i t o n e a l  c a v i t y  area of b o t h  f i s h .  One of t h e  t r a n s m i t t e r s  had been 
p u l l e d  from t h e  c a v i t y  and w a s  found 45 f e e t  from t h e  carcass. The 
second t r a n s m i t t e r  w a s  found l a y i n g  i n  t h e  empty body c a v i t y .  F i v e  f i s h  
had dropped between 0.6 and 10.8 miles downstream w h i l e  one coho w a s  
l o c a t e d  1.0 m i l e  above t h e  r e l e a s e  s i t e  w i t h i n  48 h o u r s  a f t e r  release. 
S i g n a l s  from two t r a n s m i t t e r s  were n o t  l o c a t e d .  The number of 
t r a n s m i t t e r s  which could  n o t  be l o c a t e d  i n c r e a s e d  d u r i n g  subsequent  
t r a c k i n g  s u r v e y s  o v e r  t h e  n e x t  2 weeks. Tracking s u r v e y s  were 
te rmina ted  on August 30 when t h e  l o c a t i o n s  of on ly  two of t h e  11 
remaining t r a n s m i t t e r s  were found. None of t h e  radio- tagged coho 
c a p t u r e d  by g i l l  n e t  were r e c a p t u r e d  i n  t h e  s p o r t  f i s h e r y .  

No c o n c l u s i o n s  o r  s t a t e m e n t s  can be made r e g a r d i n g  t h e  r e s u l t s  of t h e  
P e t e r s e n  d i s c  o r  r a d i o  t e l e m e t r y  s t u d i e s  i n  1983 because of i n a d e q u a t e  
sample s i z e s  i n  b o t h  s t u d i e s .  However, from t h e  a v a i l a b l e  d a t a ,  i t  
appears  t h a t  coho salmon are v e r y  s u s c e p t i b l e  t o  h a n d l i n g  and t a g g i n g  
stress d u r i n g  t h e  p e r i o d  when t h e y  f i r s t  r e - e n t e r  f r e s h  w a t e r .  

Fishwheel ,  hook and l i n e  and g i l l  n e t s  have been used t o  c a p t u r e  a d u l t  
coho salmon i n  t h e  lower r iver .  Capture  by f i s h w h e e l  i s  c o n s i d e r e d  t h e  
l e a s t  s t r e s s f u l  method, w h i l e  g i l l  n e t s  are f e l t  t o  induce  t h e  g r e a t e s t  
stress on t h e  f i s h .  The p e r c e n t a g e  of coho r e c a p t u r e d  i n  t h e  s p o r t  
f i s h e r y ,  which may b e  r e f l e c t i v e  of s u r v i v a l  ra tes ,  w a s  9 .5 ,  7.5 and 0% 
f o r  coho c a p t u r e d  by f i s h w h e e l ,  hook and l i n e  and g i l l  n e t ,  
r e s p e c t i v e l y .  
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Coho salmon which r e c e i v e d  a r a d i o  t r a n s m i t t e r  were s u b j e c t e d  t o  
a d d i t i o n a l  t a g g i n g  stress. Experimental  rad io- tagging  s t u d i e s  were 
conducted on coho salmon i n  Meadow Creek a t  t h e  Big Lake Hatchery t o  
de te rmine  t h e  l eas t  s t r e s s f u l  t a g g i n g  technique .  A l l  coho used i n  t h e  
s t u d y  were males and were i n  advanced s t a g e s  of s e x u a l  m a t u r a t i o n .  Only 
f i s h  tagged u s i n g  t h e  esophogeal  i n s e r t i o n  technique  cont inued  m i g r a t i n g  
above t h e  r e l e a s e  s i t e .  Three coho a n e s t h e t i z e d  and tagged esophogeal ly  
and t h r e e  tagged esophogeal ly  w i t h o u t  a n e s t h e t i c  were observed above t h e  
w e i r  s i t e .  No s u r g i c a l l y - t a g g e d  coho w e r e  found above t h e  w e i r .  It 
appears  t h a t  t h e  esophogeal  i n s e r t i o n  technique  i s  less s t r e s s f u l  t o  
coho salmon and a l l o w s  more normal behavior  a f t e r  r e l e a s e  t h a n  s u r g i c a l  
t echniques .  

One coho tagged esophogeal ly  w i t h o u t  a n e s t h e t i c  w a s  d i s c o v e r e d  dead on 
t h e  streambed above t h e  release s i t e .  Examination of t h e  c a r c a s s  
r e v e a l e d  t h a t  t h e  t r a n s m i t t e r  w a s  s t i l l  w i t h i n  t h e  stomach and t h a t  t h e  
f i s h  had spawned. Another coho, tagged s u r g i c a l l y ,  moved 2 m i l e s  down 
Meadow Creek, a c r o s s  Big Lake and i n t o  F i s h  Creek w i t h i n  48 h o u r s  a f t e r  
release w i t h i n  t h e  w e i r  s t r u c t u r e .  T h i s  f i s h  w a s  observed i n  spawning 
a c t i v i t y  w i t h  a group of untagged coho d u r i n g  t h e  n e x t  7 days.  Recovery 
and necropsy v e r i f i e d  t h a t  t h e  f i s h  had spawned s u c c e s s f u l l y .  

On coho salmon tagged esophogeal ly ,  t h e  an tenna  extended through t h e  
esophogeal  s p i n c t e r  and i n t o  t h e  mouth where i t  w a s  a t t a c h e d  t o  t h e  roof 
of t h e  mouth o r  j a w  w i t h  a s t a i n l e s s  s t ee l  f i shhook.  While t h e s e  coho 
w e r e  observed w i t h i n  t h e  w e i r  s t r u c t u r e  i t  w a s  no ted  t h a t ,  on many of 
t h e  f i s h ,  t h e  hook came l o o s e  and hung f r e e  w i t h i n  48 h o u r s  a f t e r  
release.  Four t r a n s m i t t e r s  were found on t h e  streambed over  t h e  n e x t  
several  days.  Presumably, t h e  hook, which dangled f r e e  o u t s i d e  t h e  
mouth, became caught  on submerged r o o t s ,  v e g e t a t i o n  and o t h e r  o b j e c t s  
and p u l l e d  t h e  t r a n s m i t t e r  from t h e  f i s h ' s  stomach. During l a t e r  
s e i n i n g  o p e r a t i o n s  s e v e r a l  t ransmi t te rs  were p u l l e d  l o o s e  when t h e  hook 
became e n t a n g l e d  i n  t h e  n e t .  One t r a n s m i t t e r  was found on t h e  streambed 
of Meadow Creek 1.5 m i l e s  above t h e  w e i r ,  immediately below a beaver  
dam. The hook, had i t  been l o o s e ,  p robably  caught  on a p i e c e  of wood i n  
t h e  dam as t h e  f i s h  w a s  t r y i n g  t o  ascend i t  and t h e  t r a n s m i t t e r  was 
p u l l e d  o u t .  The r a d i o  tagged coho r e c a p t u r e d  by an  a n g l e r  n e a r  t h e  
Parks  Highway on t h e  L i t t l e  S u s i t n a  River also had t h e  an tenna  hook 
l o o s e .  However, t h e  hook had broken midway down t h e  shank s o  i t  could 
n o t  become caught  as e a s i l y .  T h i s  may p a r t i a l l y  e x p l a i n  why t h i s  coho 
w a s  t h e  o n l y  f i s h  known t o  r e a c h  t h e  upstream area w i t h  t h e  t r a n s m i t t e r  
s t i l l  i n t a c t .  

Other  coho t e l e m e t r y  r e s e a r c h e r s  i n  Alaska have exper ienced  problems 
w i t h  e x c e s s i v e  t r a n s m i t t e r  l o s s  ( C a r l  Burger ,  p e r s .  comm., 1982).  I n  
e v e r y  s t u d y ,  f i s h h o o k s  were used t o  a t t a c h  t h e  e x t e r n a l  an tenna  t o  t h e  
roof  of  t h e  mouth. T h i s  t r a n s m i t t e r  l o s s  w a s  a t t r i b u t e d  t o  t a g  
r e g u r g i t a t i o n ,  b u t  t h e  Meadow Creek o b s e r v a t i o n s  i n d i c a t e  t h e  l o s s  may 
have r e s u l t e d  from t h e  hook coming f r e e  and c a t c h i n g  on some o b j e c t .  
During f u t u r e  t e l e m e t r y  s t u d i e s  on L i t t l e  S u s i t n a  coho, t h e  an tenna  w i l l  
e i t h e r  b e  l e f t  l o o s e  i n  t h e  f i s h ' s  mouth o r  w i l l  b e  a t t a c h e d  t o  t h e  j a w  
w i t h  a j a w  clamp, 
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Coho a t  Meadow Creek d i d  n o t  s t r u g g l e  as much d u r i n g  c a p t u r e  and t a g g i n g  
as coho i n  t h e  lower p o r t i o n  of t h e  L i t t l e  S u s i t n a  River .  The Meadow 
Creek f i s h  recovered  much more q u i c k l y  i n  t h e  h o l d i n g  pen and resumed 
normal swimming behavior  and i n i t i a l  upstream movement w i t h i n  minutes  
a f t e r  tagging .  L i t t l e  S u s i t n a  coho r e q u i r e d  a l o n g e r  recovery  p e r i o d  
and would remain i n  t h e  release a r e a  o r  d r i f t  downstream a f t e r  r e l e a s e .  
Upstream m i g r a t i o n  d i d  n o t  cont inue  f o r  s e v e r a l  h o u r s  o r  days .  T h i s  
d i f f e r e n c e  i n  recovery  may be due i n  p a r t  t o  t h e  r e l a t i v e  p h y s i o l o g i c a l  
c o n d i t i o n s  of t h e  f i s h .  Coho captured  i n  t h e  lower r e a c h e s  of t h e  
L i t t l e  S u s i t n a  had j u s t  re -en tered  f r e s h  water and t h e i r  energy r e s e r v e s  
were a t  t h e i r  peak. They were a l s o  undergoing p h y s i o l o g i c a l  changes 
t h a t  occur  d u r i n g  t r a n s i t i o n  from s a l t  t o  f r e s h  w a t e r .  I n  a d d i t i o n ,  
many of t h e  normal body f u n c t i o n s  began t o  t e r m i n a t e  a t  t h i s  t i m e  t o  
d i r e c t  a l l  of t h e  energy reserves toward development of s e x u a l  gametes 
and spawning a c t i v i t y  . 
The coho salmon a t  Meadow Creek had a l r e a d y  migra ted  o v e r  18 m i l e s  above 
t h e  i n t e r t i d a l  a r e a  and presumably had r e a d j u s t e d  t o  t h e  f r e s h  w a t e r  
environment.  T h e i r  energy  r e s e r v e s  were p a r t i a l l y  d e p l e t e d  and s i n c e  
t h e y  s t r u g g l e d  less ,  t h e y  were n o t  s u b j e c t e d  t o  as much stress d u r i n g  
c a p t u r e  and tagging .  

Although much s t r o n g e r ,  coho salmon which have j u s t  re -en tered  f r e s h  
water seem t o  be v e r y  f r a g i l e .  Capture  and t a g g i n g  t e c h n i q u e s  should  b e  
des igned  t o  reduce stress t o  a minimum t o  e n s u r e  maximum s u r v i v a l  and 
more normal behavior  a f t e r  release. 
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